in theory produce a three-dimensional image, in practice it is possible to observe only a single plane at a time in the focal zone. In addition, the quality of the image produced by acoustic holography is poorer than that produced by pulse echo systems. The higher acoustic energies used by these instruments is also undesirable (3) .
For these reasons, optical holographic reconstruction of pulse echo ultrasonograms was chosen over acoustic holography for three-dimensional ultrasonography.
Ultrasound mammography is carried out by serially sectioning the breast in a vertical direction at 3-mm intervals ( 5 has been prepared (4) .
When the resulting optical hologram is viewed with a laser light beam, a three-dimensional image of the organ is observed. Figure 5 illustrates the ability of the optical hologram to cause a cyst to stand out, with simultaneous display of the fine breast structure. Since this is a flat photograph, the observer loses the three-dimensional effect which is present when the hologram is viewed under laser light. Further improvements in the ultrasonic images may also be obtained by optical deblurring and data processing of ultrasound mammograms prior to the formation of an optical hologram.
The methods outlined are applicable to the study of all organs that can be serially scanned and represent a unique way of studying organs in three dimensions. For ultrasound mammography in particular, it holds the promise of improved detection, localization, and differential diagnosis because this mode of display facilitates interpretation by making it possible to trace the course of ducts, blood vessels, fascial planes, and muscles.
In summary, optical holographic reconstruction has been used to form three-dimensional ultrasonograms. grains. Seaward, however, concentrations decreased markedly, even though salinities increased only slightly; at 0.5 per mil terrigenous suspensions averaged 20 mg/liter, and at 1.5 per mil concentrations were less than 8 mg/liter (Fig. 2B) . Between salinities of 1.5 and 4.0 per mil terrigenous content remained relatively constant, but it decreased sharply as salinity increased further. At 6 per mil the surface waters contained less than 0.5 mg of terrigenous grains per liter, and at 10 per mil concentrations were less than 0.05 mg/liter (Fig.  2B ). This two-step decrease in terrigenous grain concentration could indicate two distinct types of deposition (10), one caused by the decrease in vertical turbulence as the river widens onto the shelf and the other by flocculation or agglomeration of clay particles (11).
Combustible particulate organic matter decreased gradually with increasing salinity and constituted the major component across most of the shelf (Fig. 2B) . Diatom frustules were uncommon in the river water, but increased markedly at about 3 per mil (probably in response to increased clarity of surface waters due to deposition of terrigenous grains) and exceeded 2 mg/ liter at about 5 per mil; the dominant species was Coscinodiscus lineatus. Diatom populations decreased at higher salinities, although they remained the dominant noncombustible suspended component (12) (Fig. 2B) .
The marked increase in diatom concentration in surface waters was reflected by the decrease in dissolved silica. Between salinities of 0 and 3 per mil, silica concentration followed a predicted dilution curve, while most silica values in surface waters with salinities greater than 8 per mil followed a lower dilution curve (Fig. 2A) Fig. 2A . The higher values most likely represent subsurface mixing of Amazon River water and ocean water; the absence of silica uptake in these subsurface waters is reasonable since the low level of light penetration would severely restrict the production of phytoplankton (14). Diatoms that do reach the bottom may dissolve at or near the sediment-water interface, as SiO2 concentrations in these waters are significantly enriched (Fig. 2A) ; however, silica released from clay mineral diagenesis also could cause such values.
Therefore, most frustules must be trans- ported northward by longshore currents (13) or landward by currents within the tidal wedge (15, 16) . It is difficult to estimate the quantity of frustules deposited along the northern coast since they are effectively masked by the large terrigenous load accumulating in these nearshore areas (13). However, a large portion of the frustules apparently is transported landward into the estuary: marine diatoms are common in the lower reaches of the Amazon River (15) , and banks and bars off Marajo Island contain prominent dunes and interbedded layers of diatomite (17) . If Chim. Acta 12, 162 (1955)], using a salt correction factor, to an estimated precision of + 3 percent. The scatter in the data plotted against salinity ( Fig. 2A) is partly related to real variations within the estuary. Suspended matter samples were obtained by filtering seawater through paired, pre- aragonite on a time scale ofmonths.
The mineralogy and elemental composition of carbonate skeletons deposited by scleractinian corals have been examined by many workers (1, 2) . Aragonite has been the only primary skeletal mineral thus far reported.
The diagenesis of metastable aragonite to low-magnesium calcite has also received much attention (2, 3) . The results of these investigations show that under normal conditions in seawater the recrystallization is extremely slow, and skeletal aragonites of Pleistocene and older ages are not uncommon. We report here the discovery of X-radiography of slabs cut parallel to the axis of growth showed the usual seasonal density bands (4). Samples were taken from known locations in the alternating high-and low-density growth bands, from which the time of deposition of the carbonate could be estimated (see Fig. 1 ).
We carried out x-ray diffraction studies with an x-ray diffractometer (Norelco), using copper Ka radiation. All major aragonite and calcite peaks with d-values between 1.54 and 4.44 A were identified. Samples were prepared, ground, and mounted by a variety of techniques (5), and control samples of known mineralogy were included in the study in order to eliminate the possibility of procedural artifacts. We calculated the percentage composition using the aragonite peaks with d-values of 3.27 and 3.40 A and the calcite peak with a d-value of 3.03 A. The calculated percentages agree with published calibrations (6) .
Elemental analysis for strontium, calcium, and magnesium was carried out with an atomic absorption spectrophotometer (Perkin-Elmer model 303). In addition, the magnesium concentration in the calcite phase was estimated from the shift in the d-value of calcite parallel to its major cleavage (7 
